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(1) Although I never saw or evenm heard of this unit while at Leuna, Dr

-+ . BHeng Offe, now at Leverkausen, referred to it in A7conversstion dur-
ing the Christmas Holideys of 1951. He remembered having seen this o
unit in the fall of 1945, standing in the sonthwest cormer of Leumna A
Bldg ME 225. o o :

- (2) The unit consisted of an upright sheet iron eylimder, -about one meter.

© - - in diameter and 2.5 meters high, from the top of which protruded &
large mumber of vertical sections of'glgggfinb1nggmérrﬁﬁg§4@cnmdaﬁq
trigally around a eylindrical core, thus giving a genmeral pipe organ
effEEfT'“ﬁE“IBIE’EET%h;t'héwihénght at that time it might have beea”

used for the electrolytic preduction of heavy water;, but observed.

aeither reectifiers nor electrolyte.

(3) Or ¥Walter Schmidt never saw this unit, but recallsd = slogan, "Hundred-
. Told vaporization and condensation®, It is possible that this.slogam’
applied to.fhis unit, which may have been used to obtain experimental
data for the design of the Bitterfeld column, whose function was {0
~separate heavy water by fractional distiliation. - '

(4) In 1947} a girl laboratory assistant, whose first name was Nadua and
who worksyd closely th Prof Borieskov on heavy water projects, was )
sent on a\mission tu= e about midway between Moscew and lLenin-

There. is a very remete possibility that #5talints Orgaa” was

ere ..

b. Uait for Heavy Water Production by Fractional Distillatiom

(1) During the war years of 1943-44, a column for the separation of heavy

¢, water from ordinary water by fractional distillation was designed at
Leuna by Dr Adalbert Orligek, now a lecturer at the University of
Vienna. I do not know for what emrichment this unit was planned, but
the Resign called for an atmospheric column 100 meters high, oontain-
ing an unknown number of wooden grids, which were chosen in preference /
to bubble caps or per: d plates in order to minimize the resistamce ./
to_flow. 1 néver saw this mwnit, but agsume the column was_to_be one -
two meters in diameter.

(2) Besause of its height, this column was to be broken into four 25-meter.
- - 'sgctions, installed in & rew. These ssciions were fabricated at Leuns,
but due to air rald Razards were,Sent to Bitterfeld to be ereoted -
there. Dr Karl Geib and his laboratory were alge evacuated to Bitter-
feld to operate the column. I do not know if the installation wa,
ever coupleted, but I do know the 6olumm never prodused and that At
the end of the war ii was dismeniled and removed by the Soviets. I
am not certain as to its fimal disposition, but the evidence would .
indicate one section was erected at the Earpov Institate.

)
25X1X°

_ AR AP T GLARE Lo g g e yel's Nn1gh ere¢ited 1in ;
well of the east wing of the lower of the two,;ain buildings compris--
ing the Karpov Institute. Drs Herold and Qemassmer thought it 1 :
like one. of the sections of the. Bitterfeld column. ¥Within a
however, before Dr Gelb and his group arrived, the coltmn wa
from sight by a plyweood partition which filled the éntireé stairwel ’
and only the upper portion, which extended about five meters ahove

the roof, was still vigidle from the asireet.
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I

This avidence was supported by the Soviets? intersst. 111 n‘k‘hd-vd.l
columns, which despite their lower efficisicy, have’ evan le ‘resinte
ance to flow than wooden grid colummns, and one of oux it ’1@-25X1X
ments was to draw up plans for a. wetted-wall ooluma )

concentric cylindrical pipes.
atarted this work, but wexre in
agslgnmentn,

Co uﬂit

()

(2)

(3)
(4)

(5)

(2)

The production of heavy water from ordina.ry n‘her br cutalynd 1ntopl
exchange at normal pressure wes studied at Leuna duriag the war years
by Dr Karl Geib. After his laberatory work had raached tht pilot

plant stage, Br Heinrich Elm was made his assilta.nt. .

The pilot plant was installed in Louna Blig EE 263. "1 saw it only
once or itwice. It comsisted of five five - gix heavily Ansuluted rmta.n-
gular stages, separated b prehaatera and Soolers. ‘Each sia
te1ned two catalyst contact oliembere pecked with atenddrd Lewfia i
hydrogenation oetalyet, formule 3Ni ° AIQ% , and operated ;t o@‘c

and 700"0 respeoti‘rff Yo :

The theory of separatien was based on the fact that for the rea.ati.ol .
Ho0 + HD = HDO + Hy the equilibrium comstant varies from 2,02 at 100%,
to 1,07 at 700°¢C,. a.nrl thus by alternate opora’sion at these temperature
levels, carried on eaunterourrently in & series of stages, enr;l.chnant
should be aschieved.

This plant was operated for the Soviets aftér the‘war. . ¥he enriched
product, oontaining 1% heavy water; wes sent to Moscow.. ,_Pradnnti.u
vas small, From July to Ooteber 1946, I recall ealy ené-

flask being shipped. In Gbout November.1946, this plamt. was dilmtlod :
end removed by the Soviets, 25X1X

At the Karpov Institute, mleu .
turned over to Prof Borleskov. ¢ ory 4
‘ 2s ! Pr: -

The Soviets were aissatisfied with the aeparation fa.ctm', as- well as
the high temperature level, and -the large amount of ‘heating axxd cool—‘
ing involved in the normal pressure.unit. for heavy- ‘water production

by catalyzed isotope exohange, Early im 1946 they requeéted Dr Karl
Geib to investigate the effect of pressure on the uquilib:riu cnstut.
Dr Geib was skeptiecal of results, but began the construetion of an
@imental columr, about two - three inches i or and eight;

ieters high to obtain data at 700 aim. Thie pressnm as chosen

The ¢ was _g;gg:r.nd ;Ln_ILJ;g Bldg ME 499. \ Iusta.llatim was aluaut
finished when the SMA rTesearsh group left in October 1946. ‘I later
learned. it was completed in Novembex 1946, leak tested, and, before

& run_could be made, dismantled and takenm: to o the ,_B. togethor with :
the normal pressure insta.llation. :
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(3) %he 700 atm column wes brought to the Karpov Institute, snd ifs re-

. . assembly was started im Marok or April 1947. It was to be inatalled
in & separate brisk building, 10 by 15 meters, and 15 meters high,
losated in the southeapt corner of the Karpov Institute grounds,

N the column, which

wag made up of six sections, had not yet been fitted, and waa lying
along the south wall, in fromt of the six-stage compressor installed
at that end of the buildimg. - An instrument panel frame had already
been erected, but measuring instruments wers not in evidence. Elec-
trolyzers; for the produgtion of hydrogen, were mounted on a balcony
frame, reached by & six-meter ladder, on the east wall of the build-
ing: A Bydrogen gus storage tank, 10 meters in diemeter and sight

motars-h{gﬁ, with hydreulic seal, was being erectsd just west of the
building. When we left the Imstitute in July 1948, & weoden parii-

tien was being construoted around the gas storage iank.

25X1A (4)

25X1A

es C tél gt _Shipment

@

al nundared BT'S | K yat, gn > il ware
shipped to Norway. This oatalyst was not a standard Leuna catalyst.
All he knew concerning iis preparation was that it involved soaking
an inert material in nickel nitrate solution. He was uninformed as
to its disposition in Norway, and whether or not it was later re-
turned to Germany.

TR F
..... G

fo 'Qatalyst for Heavy Water Production by Isatope Bxohange at Normal Preasurs

(1) )
25X1X -
at normal pressure. The catalyst first tried in the pilet plant at -

Leune had been the atandard hydrogenation catalyst, consisting of
381°1A1503, used in the preduotion of oyclohexsnel from phemel. It
had the serions defect of poor mechenical sirength, end formed a .
slurry after prolonged agitation by the mixed siream of water vapor
and hydrogen in the contaoct chamber. Recalling the exceptiemal -
strength of the Leuna oil cracking catelyst, composed of 1A1203o9 8109,
I reasoned that the addition of some silica to the hydrogenation cata
lyst might appreciably increase its strength without too great a szo-
rifice in ac : i eaged by silica,
and found that

€ mechanlcal streng ol alumina increased rapidly with additieme
of silica up to 5% them slowly up to 10%, after which the strength
hardly varied. I% therefore appeared that sbout 95% alumina snd 5%
silica might represent the optimum composition for the nickel cata-
lyst support. Thus guided, & number of catalysts were prepared se
follows: black nickel oxide, whioh is a mixture of Ni0 and Kig0
ebtained by igniting nickel carbonate, was mixed with the elumina-
#ilica suppert in the dough stage, whioh was then exiruded, formad,
and dried as six mm gpheres. The nickel was then reduced by am '
eight-hour exposure to hydrogem, at 400°C, using 1000 volumes of -
hydrogen per hour per volume of catalyst. The finished catalyst was
teated for meschanical strength by a simple orushing test, and by
rotating the catalyst for 24 hours in a bottle, and noting the pow=
der formed.

25X1A
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(2) 1n the beginning, Drs Geid and Elm were supposed to test the catalysts.
for activity in the following manners: A charge of about 50 ¢s of
catalyst was placed on a support in an upright, Jacketed, condemser
columnn, and maintained at 100°¢ by condensing steam in the jacket,
Hydrogen; from the laboratory line, was bubbled coentinuously ithrough
a charge of water in the flask directly under the column, and the
mixture, whose composition was controlled by the water temperature,
waa passed over the catalyst charge, and then through a condenser
from which the hydrogen was burned or discarded, and the water re-
oycled to the flask, or removed for testing. The heavy waier concen~
tration was determined by a graduated series of calibraied quartsz
floats, about five - eight mm in diameter; which had to flozt sub-
merged half way between the top and bottom of the liguid. The tem-
perature was held exactly ai 2090 by a Hoeppler thermostat with a tem-

erature control sensitivity of +0.01°G.
25x1x ¥ ¥

(3) qpmpared at the Kerpov Institute were tested
. . by the Soviets im a similar manner. About 20 cataelysts for isotope

i exchange at normal pressurs were delivered to Prof Borieskov for
testing, but I do noit know the resulis. ' o

8« Qatalyst for Heavy Weier Production bx Isotopg gxahange at 700 atmospheroa

(1) A%t a pressure of T0O atm a parons oaialyst is probably not necessary,
and I worked on the basis of & mechanically atreng catalyst support
with an active nickel coating. =

(2) One catalyst was prepared from mickel wire spirals five - six mm in
dismeter; which were oxidized and reduced three or four times to give
an active surface. Another catalyst was made by treating poreelain
chips, mix - seven mm in diameter; with nickel nitrate and then ignite
ing and reducing to give an active nickel surfase. A third catalyat
was a Raney nickel catalyst, with only & small amcunt of the aluminum
dissolved out with caustie, thns leaving the eatulyat mechanicall@gya
stronger.

(3)

add here that the eatalyast spheres.were

e small hand-operated machine made by the firm Frnnk@ in Leipzige.
PThis machine had been reparated from the Leuna Ressarch Laboratory.
The standard Leuna pelleting machines were mechanically operated.
They were also produced at Franke, LeipZig, bearing the trade name
Francoma. These machines lave a capassity of 200 - 300 litera/hr
each of catalyst pellete .

h. glnnned catalxst Produntion Plant at Chirchik, near Tashkent

(1)

25X1A

be small in size and was designed ¥
11205 variety, which Ra JunMLsmna for hydrogena=
tion of phenol to cyq;gﬁ‘ anol as. wull as for honvy water. I would
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(2) -1t appeared thet the plant' was intended purely for prdduction, that, the
" ‘stons building was ready, hut that equipment had not yei been installed.

Tho plent was designed sntirely after the Leuna pattern and from the L

number of times Pref Borieskoy asked me if. the Leune method agreed with
the plams, I conmsider it quite possible thsi dismantled Leuna equipment -
wes to Ye installed there. The one difference between the Leuna aethod

and ihe Chirohik method was that the Leuna preduciion was vertical
while the Chirchik plans showed horizontal produginn,-

(3) I 4¢ not know where the raw materisls came from, but am almost eextalin
they imcluded metallic nickel, metallic aluminum, and sodium hy&r?g& N
I recall definitely that the plans included mixers, filter-pressesy

all mil vress to meke the pellets, but I do net remeaber

lg, end &

that hydrogzen was piped to the raol and 1 ofT, buv 5 PLD1AG
would bs necessary to accommodate the hydrogen erising from the diges~
tion of metallioc nickel im nitric acid and the metallic aluminum in
podium hydroxide. It is therefore possible that the finished product
was to be uareduced catalyst, corresponding to Leuns No 3390, rather
than the final reduced catalyst corresponding to Leuna No 6523,

(4) | The productien of unreduced catalyst would suggest either of the
i following:

(a) fThe plant where the catalyst 1s to be used has fasilitles for
redueing the catalyst, or ’ ‘

(b) The catalyst is to be shipped a long disiance to its deptination,

L in which oase unrsduced catalyst womld be sent since reduced

. catalyst is very senaitive to atmospheric influences.

25X1A

(5)

i. Hydrezine Hydrate, Hydrogen Peroxide, snd Amines for Rosket Fuels

(1) Bydrazine hydrate was worked on at Leuna during the war., There wids neo
. evidense of this work at Leuns in 1946, Mowever; the Siebsl Plant at
: Halle worked on hydrazine hydrate as lats as 1946 when inQoteber; her
scientists were taken to Kalinin, nmorth of Moscew. DIr Emerick, Chief
of the Siebsl Plant, was head of thip group in the USSR.

(2) Hydrogen peroxide was developed at Leuna during the war fér use a8 &
rocket fuel. It was probably alsc used with submarine diesel engines
to eliminate bubbler in the wake. Hydrogen paroxide was made by the”
ocaloium dioxide method under Dr Froehlich, dnd by the propene peroxide
method under Dr Jechinke., I have no knowledge of hydrogen perexide
manufeoture in the USSR but . believe there is a nitris acid pland at
Severc-Doneisk.

(3) Rthyl amines were prepared by Dr Andress in the basement of the Kax-

. . pov Institute, where he did research in a bench ssale oven ¥eactor
‘which had been dismantled end drought from Leuna. The reactor had =&
capacity of 200 - 300 oc of catelyst. Phe ethyl amines were pre-
pared from ethyl alocohol and ammonie at 15 - 20 atm pressurs, ovex
alumina and ksolin, which are the stendard dehydration catalysts for
the production of methyl amines. Beceuse of the poor rocket-fuel
chepsoteristics of mono~ and triethyl amine, only the diethyl amine
was desired. It was suggested that pressures of 250 - 300 atm might
favor the formetion of the diethyl amine.
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4 oyclioc amine, which had been described in Chenm Helvetisa s humber
of years before the war, was found by Dr Asinger to be an exéellent
rocket fuel with good ignition qualities. It was prepared by reaote
ing acetone with ammonia in the presence of.a catalyst. Dr Asinger
hed worked with manganese, iron, and cobalt salts as catalysts in
the preparation of various amines, and fowund that cobalt acetate
wag the best catalyst in the preparation of this particular amine,

Jo Pillot Plant for Rocket Fuel Production at Antonovka. near Hosaey

(1) The Soviets were so interested im the cycli@.aminéfprepareavhy‘ﬁfl

g

Adginger from acetone and ammonia using cobalt scetate as satalyst,
that they requested he build a pilot plant foF i4s production, ~ This
Plant, when finished by Asinger, was installed in plant 54 or 56 inm

& factory several hundred meiers north of the rellroad statien in
dntonovka, a suburb southeast of Moscow) Asinger was rermitted to see
the pilot plant once after it was installed, but was not permitted to
enter the main plent. : :

(2) ®he rocket fuels group at Karpov Institute said they believed there

- was & rocket testing field nearby where the Soviets tested the fuels.

produced by the group.

k. Rossible Plant for Bocket Fuel Produqf;pnvgt Dzershinsk

(1) When the German scientists were transferred from Kaxrpov Ingtitute,

Drs Asinger; Froéhlich, Joshinke, Andreas, Scheuer; and Elm were ssnt
to Dzérshinsk where ,they continued research on rocket fusls with
Asinger in cherge./ Apperently, there is a plant st Dzershinsk for
the produstion of rocket fuels, and it seems likely that the amine
plent which was removed from Leuna was dbrought to this placaofy

1. Forking Conditions at the Karpov Institute

(1)

Working conditions at the Karpov Institute were not pleasant. The @
laboratories were small and crowded by the presence of two seientiste: i
with their service persomnel. Chemicals were sscarce. The storage '
rooms serving the entire institute consisted of two small rooms,

- about four by six m each, with shelves along the walls. .The quantity

of chemicals stored there would correspond to the quantity designed

to supply a small test laboratory at Leuna, yot the Karpov Institute

was staffed with asbout 100 persons, and was the Reséarch Institute

of the Ministry for Chemical Industry. The ssarcest iitems were the
purest chemicals of analytical grade. They were only issued by

grams, far below the requested quantities. Sodium hydroxide for
titration, for instance, could only be obtained with the special .
permission of Prof Borieskov, and at & meximum quantity of 50 gra@®yiA |
which was generally far short of our requests:. It was imported from
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ooppéer, apd " Wl“, ané mmld be used only aﬂmr & tiMnmmus miu

(5)

ynrpn Inltitntc, the arohives of the GIAP could be ussd by the Gep~
manp. ‘The arshive was kept in the basement of the old Building. It

dosks wore ssaled by the Sovieis and shipped intact tg tha. QIAF in
Howoow. ZThere, tluir outontl wers rTemoved and moorporatu u thn
"d.ootor mun . . ‘ o

- D m, usiltn& 'hy I lln, a.fter the 1atter had’ been nquuud

"fication. Heither the shortegs. of materiald, nor the witidy. working
,natlioda uprwd a8 lng 88.we stayed at the Iarpw Institate,

:h'oq,unt ‘breakdowns: qf thb elnmr:m nment nn mwyiw m: n;r-
particularly dangerous an ¥e ware meking our nickel ditvated and

had the: containers with the mitrose gasénr standing wider the slée

trical venitilatien systn. The unexpeoted breakdowaii of the elee-

trical system. unua po:l.nnaus eaaas ta ﬁn tho rwn, cmlaucoring

our lrl.nsq _ ‘ ; : ‘ .

All oiir written n:'k e elusiﬁod !op Seémt (sa in anulm) ‘Dia=
elosures were puplizhed by ten years of hard labor.  All our notes.had
to be writtem ix laberatory jourmals, the pages of whith wire punbered

‘Belore the¥ were ilssued and tied tasuther with o sedled oord.

evéning the joursels wers collesied and handed, tégéther with the
laborstery keys, te Prof Borieskev. Checks on the journals wers made
at irvegular intervais by the First Department of the Immtitute, . tn «
cheek 1f all pages werd siill in their proper plases, Whon the . T
Journals wire finidhéd, they were sollscied by the First: mtm;t S
and kept ik its files. In the evening, at the olose of he .shop,

the doors of the ldberstories wers looked and sealed o the- outside.

The hight guaide did mot deve break this seal, sven when they saw

(s happened . twioe in my laboratory) that the water fagcet was not

shut off, and ‘that the J.n‘bomtory Was 'boing ﬂ.uda&. ‘

The 1ibrary of the Xarpov Institute was not very woll stocked. It

wes looated in the S¥pper Korpus® on the first flesr., There was. -

another lidrery in the “Lower. Iomu*; this was not officially the

library. of the Karpov Institute but ihe library of “the Chemical Mimise .
try, and. Saomed quite defioclent in material for a ministerial lidrary, ‘
A good library and arohive existed in the GIAP. ‘Mopt of the Leuma ' ‘
literatyre en nifregen production was kept thers. In comizast te the

oontained the so-called "dector archive” which' consinted of all" thé'
material fomnd in the" d.ukﬂ 0f the Leuna soientists who were deported
to the USSR. When the scientists were transported out of Leuna, 'hhuir

. d

to give up his work on heavy water, assembled an apparatus Lor méas= ot
uriag the u.nzl,tion daJ.cy of rocket fuels as follows: The amine %o o
be tested as a rocket ‘fnel wn ‘dropped through a beam of light inte
e dish of 995 nitric acid. The light beam Pell on an oscillating '
refleotor and was reflected onto & photcelectric céll attéched to

sn oscilloscope. The passage of the drop through the beam, and the.
resulting flash of the amime in the dish of nitric asid,, appoar 88
1at.mpt1ms in th 1’bnting line on the soreen of the oseillescope.
A poving phetocrnph' 'ila resords all that appears on the 86 o551
from o study of this film the time olapsing between the two interzup-
tions, and also the time of the ignition de can be oaleulated to
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